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Abstract 
 This study investigated the auditory temporal resolution of children. It aimed at 
testing the capability of the Cantonese version of the Random Gap Detection Test 
(RDGT—Cantonese) to be administered to pre-school children and collecting 
normative data for the test. Sixty children aged 3 to 10 and 10 young adults with 
normal hearing undertook the RDGT—Cantonese. The results showed that the 
RDGT—Cantonese could be administered to children as young as age 3 although 
about half of the children at this age were not able to complete the test. The results 
also showed that the temporal resolution of children improves with age. Post-hoc 
analysis revealed that children at age 5 reached adult performance, but the range of 
the results of the test showed that adult performance was not reached until 10-year-old. 
These results provided further information in the development of the 
RDGT—Cantonese.  
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Introduction 
 The ability to hear is critically important in the course of speech and language 
development in children. Severe hearing loss typically leads to severe delay in speech 
and language development while even a mild hearing loss may also affects one’s 
speech and language development without proper intervention (Easterbrooks & Baker 
2002; Paul, 2001; Tanner, 2003). Due to this reason, children are often referred to 
audiologists for hearing screening in order to ensure that they have normal hearing 
ability. Most of the common hearing screening procedures nowadays only emphasize 
one’s peripheral auditory processing ability at different frequencies and intensities 
(Martin & Clark, 2000). After passing through such screening procedures, we can 
only be sure that one has the ability to detect the presence of sound at different 
frequencies with a certain intensity level. However, it is not clear whether children 
who pass such screening procedures have normal ability in processing the temporal 
information of sounds. 
 “Time is a very important dimension in hearing, since almost all sounds fluctuate 
over time” (Moore, 2003, p. 163). The ability in detecting how sounds change over 
time is referred as “temporal resolution”. While the ability to detect the presence, the 
intensity and the frequency of a certain sound refer as the peripheral auditory 
processes, temporal resolution is one aspect of the central auditory processes (ASHA, 
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1996). Besides temporal resolution, central auditory processes are also responsible for 
sound localization, lateralization, auditory discrimination, auditory pattern recognition, 
and auditory performance decrements with competing or degraded acoustic signals 
(Keith, 2000; Phillips, 1995, 1997). Deficiency in any one or more of the above 
central auditory processes is defined as Central Auditory Processing Disorder (CAPD) 
(ASHA, 1996). Since hearing screening only focuses on peripheral hearing processes, 
an individual with CAPD but no peripheral hearing loss may be misdiagnosed as 
having normal hearing ability. However, these individuals may have the following 
auditory disabilities:  
(a) Difficulties in following lengthy instructions, memorizing auditory information.  
(b) Problems in speech comprehension in less than optimal listening conditions such 
as in environments that contain background noise, reverberation, and competing 
speech;  
(c) Inconsistent responses to auditory stimuli;  
(d) Weak sound localization ability;  
(e) Request for repeated presentation of auditory information regularly (Keith, 1999). 
Thus, it is clear that there is a strong need in developing a screening tool for CAPD.  
While there are several aspects of central auditory processes, the current project 
focused on a measure of temporal resolution ability. The temporal resolution ability is 
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particularly important in speech perception because speech signals are usually 
produced with continuous changes of acoustic-phonetic information within a limited 
time interval (Phillips, 1999). In order to understand speech, a listener has to identify 
and discriminate subtle temporal cues such as the formant transitions of different 
consonants (Ryalls, 1996). One of these subtle temporal cues is the voice onset time 
(VOT) and it is defined as the time interval between the release of a stop closure and 
the onset of glottal pulsing. In Cantonese, the differences in VOT were found to be 
related to the comprehension of aspirated and un-aspirated stops such as /pa/ and /pha/ 
(Clumeck, Barton, Macken, Huntington, 1981).  
 A number of techniques have been used for measuring temporal resolution ability. 
Among these techniques, gap detection is generally the preferred behavioral measure 
(Trehub, Schneider, & Henderson, 1995). Gap detection refers to one’s ability in 
detecting the presence of a silent gap between two signals. The shortest gap that one 
can detect is defined as the gap detection threshold and it is usually measured in 
millisecond (ms). A number of research studies had been conducted to find out the 
minimum silent gap interval between either pure tones or broadband noise (BBN) that 
normal hearing adults can detect. The results generally showed that normal hearing 
adults have a gap threshold of 2-3 ms with BBN (Baran, 1997; Moore, 2003). For 
children, there have been two major studies employing the use of gap detection ability 
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to measure the development of temporal resolution. For gap detection threshold in 
broadband noise, Irwin, Ball, Kay, Stillman, and Rosser (1985) studied 56 children 
aged 6-12. They used an adaptive two-alternative forced-choice procedure (Levitt, 
1971) to determine the gap detection thresholds of the participants and found that they 
fell into three groups: the six-year-old group performed more poorly than the other 
two groups; children aged ten or above performed similarly with the adults control; 
the children between the age of seven to nine performed at a point between these two 
groups. The thresholds generally decrease with age from about 7-8 ms at the age of 
six to 5 ms for the adult group. Wightman, Allen, Dolan, Kistler, and Jamieson (1989) 
used half-octave band-noise with centre frequencies of 400 Hz and 2000 Hz to 
measure the gap detection ability in 20 children aged form three to six and compared 
that with 5 adults. The participants were required to discriminate between a 400 ms 
burst of noise and a similar burst of noise with a short silent interval in between (total 
duration kept as 400 ms). An adaptive three-alternative forced-choice procedure was 
used (Levitt, 1971). They also showed that gap detection ability improved with age; 
however, they found that the six-year-old age group performed at the same level as 
adults. The thresholds decrease from about 10 ms at age three to 5 ms for the adults. 
From these two studies, it is clear that the temporal resolution ability improves 
substantially over the first several years of life, but the specific developmental 
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timetable and the time at which the children reached adult level in terms of temporal 
resolution ability is not clear.     
In 2000, Keith developed The Random Gap Detection Test (RGDT), which was a 
test designed to measure one’s temporal resolution ability. In this test, pairs of tone 
(the leading markers) with duration of 7 ms are presented to the listener. Interpulse 
intervals (IPIs) of 0 to 40 ms were inserted between the leading markers. The stimuli 
are presented to the listeners with random presentation and the listeners are required 
to judge whether they hear one or two tones. There are four subtests with four 
different frequencies of the tone (e.g. 500, 1000, 2000, and 4000Hz). The gap 
detection threshold (GDThreshold) of a listener at each frequency is determined as the 
specific IPI at which the stimuli were perceived as two tones in 50% of the time. The 
composite GDThreshold is the average value of the GDThreshold of the four tested 
frequencies. Yim (2003) modified the stimuli used in RDGT from pure tone of four 
different frequencies to BBN and obtained normative data for the young Chinese 
normal hearing adults in Hong Kong. She also found that there was no significant 
difference between the GDThresholds obtained from pure tone stimuli and that from 
BBN stimuli. Mak (2004) studied the effect of stimulus duration of the gap detection 
ability. She used stimuli with leading markers of either 7 ms or 1000 ms. The results 
showed that the GDThreshold obtained using stimuli with shorter leading markers was 
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significantly larger than that with the longer leading markers. This project was a 
continuation of Yim’s and Mak’s project to develop a Cantonese version of RGDT 
(RDGT—Cantonese), which aimed in collecting the normative data of children for 
this test with BBN stimuli from Yim (2003) and lading markers of 1000 ms from Mak 
(2004).  
 
Purpose of the current study 
 Irwin et al. (1985) and Wightman et al. (1989) showed that the temporal 
resolution ability measure by the gap detection ability develops in the first few years 
of life. However, since their results showed different patterns of development with 
different results of the age of acquisition of adult ability, more studies were still 
needed to investigate the exact course of the development. This issue brought out the 
first research question: what is the developmental pattern of gap detection ability in 
children?  
In the standardization process of the RDGT (Keith, 2000), normative data were 
obtained for children as young as age five. However, it was generally acknowledged 
that the language development is fastest in the first few years of life (Paul, 2001) and 
thus, the screening of CAPD was crucial for young children so as to eliminate any 
obstacle that prevent them from acquiring language normally. So there is a strong 
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need to investigate whether this test procedure could be applied to children younger 
than age five. This issue brought out the second research question: whether the 
procedure of RDGT—Cantonese could be used for pre-school children? 
 
Method 
Participants  
 Initially 79 children between the ages of three and ten years had been recruited as 
the participants of this study. The children aged between three and five years were 
recruited from a local kindergarten and the children aged between six and ten years 
were recruited from a local primary school. The selection of participants was 
primarily based on their willingness to participate. All of the participants were 
self-reported to have no history of chronic middle-ear disease and other hearing 
problems. No special attempts were made to balance the gender, since Yim (2003) 
found that there were no significant gender effects in similar gap detection task. 
Nineteen children participants were excluded from the study because they were not 
able to pass the training session (14 subjects were aged three and five subjects were 
aged four). The final participant sample consisted of 60 children; they were divided 
into six age-groups with ten participants in each group. Ten adults were also recruited 
as the adult group. The adult participants were aged from 18 to 25 with no known 
 10 
hearing problem. A convenience sampling method was used. All of the adult 
participants were recruited from the social circle of the author on the basis of their 
willingness to participate. The mean age and range of age of the age-groups are 
summarized in Table 1. All participants or caregivers were asked to read and sign a 
consent form (see Appendix) to state their willingness to participate in this study.  
Table 1. Mean age and range of age of participants according to their age group 
Age Groups Mean age Range of age 
3 3.51 3.25— 3.92 
4 4.67 4.17— 4.92 
5 5.49 5.17— 5.92 
6 6.59 6.17— 6.92 
8 8.42 8.25— 8.92 
10 10.62 10.17—10.92 
Adult 22.83 18.42—25.92 
Stimuli 
 BBN stimuli were synthesized and edited using the Praat software (Boersma & 
Weenink, 2001). Silent gaps of 0 to 30 ms (including IPIs of 0, 2, 5, 10, 15, 20, 25, 
and 30 ms) (Keith, 2000) were inserted between pairs of BBN markers with a 
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duration of 1000 ms with rise/fall time of 1 ms and a bandwidth of 8000 Hz (see 
Figure 1). The stimuli with IPI of 40 ms from the originally test of Keith (2000) were 
not included in this study so as to shorten the test duration in consideration of the 
short attention span of pre-school children. A pilot study had been done and the results 
showed that participants in all the age groups of the present study were able to notice 
the gap for stimuli with IPI of 20 ms or above. Thus, excluding 40 ms from this study 
would not cause the loss of any valuable data.  
 
Figure 1. Stimuli used in the gap detection task with different IPIs (adapted from Mak, 
2004) 
Apparatus 
A Madsen Electronics Micromate Screening Audiometer was used to perform 
pure tone screening. A GSI 37 Auto Tympanometer was used to obtain 
tympanograms.  
1000ms 
0ms IPI 
5 ms IPI  
10ms IPI 
20ms IPI 
1000ms 
1000ms 1000ms 
1000ms 1000ms 
1000ms 1000ms 
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An IBM Thinkpad notebook model X21 with a Crystal Sound Fusion CS4281 
WDM Audio sound card was used to present the stimuli. The stimuli were presented 
to the participants through Sennheiser headphones (HD 280 pro). The stimuli were 
presented binaurally as Baker, Godrich & Rosen (1998) found that there was no ear 
asymmetry in gap detection task. All of the participants undertook the test in quiet 
rooms of either the kindergarten or the primary school. The background noise levels 
of the rooms were measured by a Quest Electronics permissible sound level meter 
(model 215) on the test days and they were all below 50dB A. As it was found that the 
performance of gap detection tasks improved below 30dB SL and became insensitive 
to change in level above 30dB SL (Eddins & Green, 1995), the stimuli were presented 
to the participants at 90dB A, measured by a Quest Electronics permissible sound 
level meter (model 215), to ensure that the performance of the participants would not 
be affected by the sound level of the stimuli. 
 
Procedure 
(1) All participants had to pass the pre-test screening procedure just before taking the 
gap detection task. The pre-test screening procedure included a pure-tone 
audiometry and a tympanometry. All participants recruited in this study responded 
to pure tones of 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz and 8000 Hz presented at 
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30dB HL with a type-A tympanometry which ensured that they had normal 
peripheral hearing ability and middle ear function on the test day.  
(2) Each participant received verbal instructions and was given a practice session. 
These procedures were used to check whether the participants possessed the 
cognitive ability in order to undertake the test and the concept of one vs. two. Also, 
they allowed the participants to be familiarized with the test stimuli and the test 
procedure so as to ensure that the results of the test to be valid. Stimuli with either 
no gap or a 40 ms gap were presented randomly to the participants. The 
participants were required to provide a physical response for each trial by holding 
up one finger indicating no gap, or two fingers indicating the presence of a gap. 
Verbal feedback was given during the practice session so as to instruct the 
participants to understand the task. Figure 2 shows the pictures that were showed 
to the participants on the screen of the IBM Thinkpad notebook during the 
practice after playing each stimulus. The practice session would be ended once the 
participants obtained ten consecutive correct responses. Participants who did not 
obtain ten consecutive correct responses within a total of 40 trials were dismissed 
from this study.  
(3) The test was carried out after the participants had passed the practice session. The 
stimuli with different IPIs were presented to the participants in a random order. 
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There were a total of 80 stimuli (ten for each IPI from 0 to 30ms) in the test. 
Similar to the practice session, the participants are required to give physical 
response to each stimulus and the same screen content was shown on the screen of 
the note book after each stimulus was played (see Figure 2). No more verbal 
feedback was given to any participants during the test session. The responses of 
the participants were recorded by the experimenters, by pressing the “one” or 
“two” buttons on the screen after each trial. The experimenters were either the 
author or year four students from the Bachelor of Science (Speech and Hearing 
Sciences), The University of Hong Kong. The results were directly saved to the 
IBM Thinkpad notebook and were then retrieved for further analysis.  
Figure 2. The screen content of the notebook shown to the participants. 
      
 
 
  
 
 
      
 One   Two  
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(4) In order to check for the test-retest reliability, half of the participants were 
randomly selected to undertake a second test two weeks after the first one. The 
exact procedures were repeated in the second test including the pre-test screening 
procedures which ensured that the peripherally hearing ability of the participants 
remained stable.  
 
Data Analysis 
 The GDThreshold of a participant was determined as the specific IPI at which the 
stimuli were perceived as two tones in at least 50% of the time. Since there were ten 
stimuli for each IPI, the GDThreshold of each participant was the shortest IPI in which 
the participant was able to perceive the stimuli as two tones in at least five out of the 
total ten times. Table 2 shows an example of determining the GDThreshold of one 
participant from the raw data. After the GDThreshold of each participant have been 
determined, the GDThreshold of each age-group was then calculated by taking the mean 
GDThreshold for the group. One-way ANOVA for independent group design was used to 
analyze the GDThresholds of the participants in different age-groups. The independent 
variable was the age while the dependent variable was the score of GDThresholds. The 
test-retest reliability was evaluated by the use of percentage score across different 
age-groups. 
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Table 2. An example on determination of GDThreshold from a participant’s raw data 
(adapted from Mak, 2004) 
 
Results 
 Table 3 shows the means, the standard deviation, and the range of the 
GDThresholds across the age-groups and the number of participants who have been 
excluded or undertaken the test. None of the participants at the age of five or above 
were excluded in this study. However, only 42% of the participants in age-three group 
and 67% of the participants in age-four group were able to pass the practice session. 
The largest mean threshold was found in the age-three group, which also had the 
greatest standard deviation. Both of the mean threshold and standard deviation 
IPI (ms) 
Participant’s Response at trials 
1 2 3 4 5 6 7 8 9 10 
0 One One One One One One One One One One 
2 One One One One One One One One One One 
5 One One Two One One One One Two One One 
10 One One One Two Two One Two One One One 
15 
(GDThreshold) 
Two  One Two One One Two Two Two Two Two 
20 Two  Two One Two Two Two One Two Two Two 
25 Two  Two Two Two Two Two Two Two Two Two 
30 Two  Two Two Two Two Two Two Two Two Two 
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decreased generally with increasing age. The lowest mean threshold was found in the 
adult-group. The range of the GDThresholds also changed across the age-groups (see 
Table 3). Poorest performance was found in the age-three group while the largest 
range was found in the age-four group. The ranges of GDThresholds of the groups from 
age-five to age-eight were the same while that of the age-ten group and adult group 
were also identical.  
Table 3. Means, standard deviation and range of the GDThresholds across the age 
groups 
Age-group 3 4 5 6 8 10 Adult 
Mean GDThresholds (ms) 11.00 7.20 6.20 4.60 4.60 4.10 3.20 
Standard Deviation (ms) 3.94 3.88 2.78 2.37 2.37 1.45 1.55 
Range (ms) 5-15 2-15 2-10 2-10 2-10 2-5 2-5 
Number of participants 10 10 10 10 10 10 10 
Number of excluded 
participants 
14 5 0 0 0 0 0 
 A significant main effect of age was found [F (6, 63) =8.99, p < 0.001]. Post-hoc 
analysis using Tukey’s HSD tests indicated that the age-three group performed 
significantly worse than all other groups (p<0.05) and the age-four group had 
significantly higher GDThreshold than that of the adult-group (p<0.05).  
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Thirty five participants were randomly selected to undertake a second test two 
weeks after the first one. All of these participants passed the pre-test screening 
procedure on the second test day. Percentage score was employed to check for the 
test-retest reliability of the GDThresholds obtained in the first and second test. The 
acceptable variation was set to be within +/- one IPI step. The results showed that the 
test-retest reliabilities across all the age-groups were high (see Table 4). The reliability 
was still high when the acceptable variation was set to be at the exact IPI level except 
the age-eight group.  
Table 4. Test-retest reliabilities across the age-groups on the first and second attempts 
Age-group Test-retest results within + 
1 step of IPI (%) 
Test-retest results with 
exact IPI (%) 
Number of 
participants 
3 100 100 5 
4 100 80 5 
5 100 80 5 
6 100 100 5 
8 100 60 5 
10 100 80 5 
Adult 100 100 5 
Total 100 86 35 
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Discussion 
 The present study investigated the normative values of the GDThresholds of 
children using the RDGT—Cantonese. The results from the present study indicated 
that the RDGT—Cantonese can be used with pre-school children as young as 
three-year-old, and that the GDThresholds of Hong Kong children generally increase 
with age.   
 
Capability of RDGT—Cantonese for pre-school children  
 All participants in the age-five group were able to pass the practice session and 
undertake the test. This result indicated that all children at the age of five were able to 
understand the procedure of the RDGT—Cantonese and provide valuable results. This 
was consistent with the original manual of the RDGT (Keith, 2000) in which 
normative data were obtained for children as young as five-year-old. However, since 
Keith (2000) did not mention whether there were any children excluded from his 
study due to their limitation of cognitive ability in understanding the instruction and 
procedure of the task, it is not clear whether all five-year-old children in his study 
provided valuable results. Only 67% of the participants at age four and 42% of 
participants at age three were able to pass the practice session and undertook the test. 
For the participants who failed to pass the practice session, they either failed to 
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understand the concept of one vs. two or failed to understand the instructions of the 
test. They just randomly answered one or two during the practice session. This result 
showed that the RDGT—Cantonese was capable to be administered to all children at 
the age of five or above but only a portion of the children at the age of three and four. 
If the test is going to be administered to children at these two ages, the practice 
session must be included before undertaking the test so as to ensure that the children 
possess the cognitive abilities in order to understand the instructions of the test and 
the concept of one vs. two.  
 
Developmental pattern of gap detection ability in children 
The findings in this study have shown that the GDThresholds obtained from the 
RDGT—Cantonese decrease with increasing age. This implies that the gap detection 
ability of children is poorer than that of adult at a certain age. This was consistent 
with the previous study focused on temporal resolution power of children (Davis & 
McCroskey, 1980; Irwin et al., 1985; Morrongiello & Trehub, 1987; Wightman et al., 
1989). 
The post-hoc analysis revealed that the age-three group performed significantly 
poorer than all the other age-groups and the age-four group performed significantly 
poorer than the adult group. This was partly in agreement with the work of Wightman 
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et al. (1989) who found that children at age three to five performed significantly 
poorer than the older groups. The age-five group in the present study performed at a 
similar level with the adult group and that implies that children’s gap detection ability 
reached adult performance at the age of five. The disagreement between the results of 
the present study with that of the Wightman et al. (1989) might be possibly due to the 
differences in the methodology in assessing the gap detection ability of children. 
While a yes/no response task incorporating with the method of constants in presenting 
stimuli was used in this study, a three-alternative forced-choice task incorporating 
with the transformed up-down method (Levitt, 1971) was used in the study by 
Wightman et al. (1989). It is possible that the three-alternative forced-choice task used 
in the study by Wightman et al. (1989) required a greater memory load than the task 
of the present study which only required the participants to listen to two stimuli per 
trial. Another possible reason to account for the disagreement was that the sample size 
in their study was small (5 participants in each age group with a total of 20) 
comparing to the present study. Provided with the large standard deviation of the 
children participants in this study, it is possible to hypothesize that the small sample 
size in the study by Wightman et al. (1989) may not be enough to obtain 
representative results for the normal children at their respective ages.  
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If the range of the GDThresholds was taking into consideration to study the 
developmental pattern (see Table 3), the results showed that the participants fell into 
four different groups: the age-three group performed poorer than any other groups; the 
age-four group performed better than the age-three group but poorer than the others; 
the age-five, six, and eight groups performed similarly; the age-ten and adult group 
performed similarly and better than other groups. Both results from the inferential 
statistics and the range of the GDThresholds supported that the age-three and age-four 
groups did not reach adult performance. Although the post-hoc analysis revealed that 
the age-five group performed at a similar level with the adult group, the range of 
GDThresholds showed that the children only reached adult performance when they were 
ten-year-old. Further study with a greater sample size must be done to confirm the age 
of acquisition of adult performance.  
Besides reaching adult performance at the age of five, the post-hoc analysis also 
revealed that the development of the gap detection ability in children was fastest in 
the early age. While the age-three group performed significantly different from all 
other groups, the age-four group actually performed statistically similar with the 
age-groups from five to ten. This suggested that the development of the gap detection 
ability was at the fastest rate at the age of three and then the rate decreased with 
increasing age. This trend was also shown by comparing the mean GDThresholds of each 
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age group in this study. The differences between the mean GDThresholds of adjacent 
groups decreased as the age increased (see Table 3). However, as the sample size in 
the present study is not large enough, no strong conclusion can be made unless further 
research can be done focusing on the developmental rate of the gap detection ability 
in children with greater sample size.   
 
Test-retest reliability of the RDGT—Cantonese  
 The results of this study showed that the test-retest reliability of the 
RDGT—Cantonese across all the age-groups was high. All of the age-groups had 
100% agreement in the GDThresholds obtained from repeated testing varying within +/- 
one step of IPI. Among the participants who have undertaken the retest, a total of 86% 
of them have resulted in identical GDThresholds over the two attempts. The findings 
were consistent with Yim’s (2003) and Mak’s (2004) conclusion that the 
RDGT—Cantonese was a reliable gap detection test even for children as young as age 
three. Thus, the RDGT—Cantonese could be concluded as a reliable test for 
measuring temporal acuity for both children and adults as similar GDThresholds could be 
measured from the same participant in different occasions.  
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Limitations of the present study 
 In the present study, although there were pre-screening procedures to ensure that 
the participants had normal peripheral hearing abilities on the test days, the 
participants’ central auditory processing abilities were not being control. It might be 
possible that some of the participants were suffered from mild degree of CAPD 
although they reported that they have no chronic hearing problems. If this was true, 
the GDThresholds obtained from some of the participants would be greater than that of 
the normal population without CAPD and the results from the present study would not 
be valid.  
 All of the participants in the present study undertook the RDGT—Cantonese in 
the rooms of either the kindergarten or the primary school with a background noise no 
greater than 50dB A. However, as the rooms were not sound-attenuated, the 
background noise level varied over time during the test days and the background 
noise level might have been higher than 50dB A in some instances. This fluctuation of 
background noise might be another source of error which would probably increased 
the GDThresholds obtained in the present study.   
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Direction of further research 
 The normative data of RDGT—Cantonese for Hong Kong young adults have 
been evaluated by Yim (2003) and that for Hong Kong children have been evaluated 
in this study. In order to produce a more comprehensive view of the 
RDGT—Cantonese norms, it is suggested further study should be carried out with the 
elderly in Hong Kong.  
 Besides, CAPD or even the deficits in auditory temporal resolution in children 
were reported to be correlated with a number of developmental problems in children 
such as specific reading disability, attention deficit/ hyperactivity disorder (ADHD) 
(Breier, Fletcher, Foorman, Klaas, & Gray, 2003), learning disorders (Waber et al., 
2001), language disorders (Wright et al., 1997), and reading disorders (Cacace, 
McFarland, Ouimet, Schrieber, & Marro, 2000). Further study can investigate the 
GDThresholds between the normal children and the children with the above deficits to 
find out whether the RDGT—Cantonese can distinguish the normal participants 
among the participants who demonstrate the above mentioned deficits. It is also 
suggested to study whether the RDGT—Cantonese is capable in identifying the at risk 
population of having these deficits.  
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Conclusion 
 The present study is a continuation of Yim’s (2003) and Mak’s (2004) project to 
develop the RDGT—Cantonese. This study aimed at collecting the normative data of 
Hong Kong children for the test. The results from the current study provided 
implications for further development of the RDGT—Cantonese. First, the results 
suggested that the RDGT—Cantonese is capable to be administered to children as 
young as age three; second, the post-hoc analysis revealed that the gap detection 
ability of children reached adult level at the age of five while the range of GDThresholds 
showed that children at age ten performed at a similar level with the adult; and lastly, 
the test-retest reliabilities of the test were shown to be high even with young children. 
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Appendix 
Consent form for participants 
 
香港大學教育學院 
言語及聽覺科學部 
三至十歲香港兒童的時間解析能力之研究 
家長同意書 
 
本部將進行一項研究，目的為了解三至十歲兒童的時間解析能力。此項研究由本
部副教授祝家華博士 (Dr Valter Ciocca) 帶領林昕圻同學進行。 
 
現誠邀閣下兒子／女兒於二零零五一月在幼兒中心/小學內接受一次個別測試，
需時大概二十分鐘。閣下兒子／女兒會先接受一個簡單的聽力測試，以確保貴子
女之聽力合乎是次研究標準。之後，測試員會把不同響聲播放出來，貴子女會聽
到一個或兩個響聲，而貴子女只需判斷他聽到一個或兩個響聲。測試過程對孩子
並沒有害處。而閣下的支持，將會有幫助我們了解香港兒童的聽覺能力與年齡成
長的關係。 
 
整個研究所獲得的資料只會作是次研究之用，並予以保密。在整個過程中，我們
亦不會進行任何的錄影或錄音。 
 
我們十分感謝閣下的支持及參與。如有任何疑問，請致電 90520683與林昕圻同
學聯絡。 
 
本人 ___________________ (家長/監護人姓名) 同意 ______________ (學生姓名) 參
與是項研究。茲證實上述所有事項，研究員已向本人詳細解釋，本人亦完全明白
一切有關安排。 
 
家長/監護人簽署： 
 
_____________________________ 
 
聯絡電話：___________________ 
 
日期：_______________________ 
硏究員簽署： 
 
_____________________________ 
香港大學言語及聽覺科學部 
四年級學生林昕圻 
 
日期：_______________________ 
 
 
